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Introduction
Innovation is systemic (Lundvall, 1992) and requires firms to maintain in-house the capability to value, acquire and assimilate external knowledge (Cohen and Levinthal, 1990) .
Consequently, firms increasingly have to rely, to varying degrees, on several external sources of knowledge. This is beneficial for innovation in many ways: in disseminating information about innovations, lowering transaction costs, increasing the potential for the division of labour between enterprises and fostering collective action (Barr, 1998) . In particular, cooperation is necessitated by the fact that no single firm can possibly possess all the knowledge and capabilities required to innovate. There will always be certain inputs into the innovation process, especially knowledge and capabilities, which the firm does not possess in-house. Such missing inputs are typically sought outside the boundaries of the firm.
Therefore, as part of the innovation process, firms need to engage in a search for complementary knowledge and capabilities beyond their boundaries (Chesbrough, 2003) .
However, market failures make the market transactions of such knowledge and capabilities very difficult (Mowery et al., 1998; Pisano, 1990) . Cooperative arrangements -either formal or informal -help firms to solve some of the problems and to improve their efficiency by pooling their resources and accessing complementarities (Belderbos and Lokshin, 2004; Cassiman and Veugelers, 2006) .
There is nothing new about analysing the relationship between firms' innovation performance and their cooperation choices or openness to external knowledge. Previous studies (e.g. Freitas et al., 2011; Laursen and Salter, 2006; Leiponen and Helfat, 2010; von Hippel, 2005) present results from different industries suggesting that cooperation and the search for external knowledge indeed enhance firm-level innovativeness. However, this body of evidence is mostly restricted to developed countries. Therefore, the relationship in developing countries between firms' decision to open up to external knowledge and their propensity to innovate has been underexplored. There is also a heavy bias towards technological product and process innovation in the existing literature. Many studies measure innovation through patents or products that are new to the market. However, in latecomer contexts like Nigeria, innovation often consists of minor technological changes that are only new to the firm. Besides, marketing and organizational innovations are of major importance to firms in this context (OECD, 2005) . Thus, in addition to product and process innovation, a study of firm-level innovation in the Nigerian context should also explicitly include marketing and organizational innovation in order to gain a proper understanding of the innovation landscape.
Moreover, the focus of many recent studies is on the issues that firms face when they seek external knowledge. These issues relate to the choice of partners and knowledge sources (Howells et al., 2004) as well as the choice of strategy to adopt in accessing external knowledge (Nieto and Santamaria, 2007) . Thus, although it is recognized that openness to external knowledge helps firms to become more innovative, little is known about the relationship between openness and the performance benefits that firms derive from innovation. It follows that few lessons relevant to manufacturing sectors in developing countries can be drawn from the existing literature. In particular, the evidence on firms' decisions to cooperate for innovation and the potential benefits of such decisions is still sparse.
Therefore, the main purpose of this paper is to explore how the cooperation decisions of firms in a developing country (Nigeria) are related to their likelihood of innovating and the benefits they derive from innovation. Using a pioneer manufacturing innovation survey data set, the analyses in this paper are targeted towards answering the following specific questions:
a) Are firms more likely to innovate when they exploit external knowledge through formal or informal means? b) How does the relationship between cooperation and innovation, as examined in a) above, vary with different innovation types? c) Are the performance benefits that firms derive from innovation associated with cooperation? In other words, can a difference be found between firms that exploit external knowledge and those that do not in terms of the likelihood of benefiting from innovation?
The rest of the paper is structured as follows. In the next section, the theoretical arguments for the research questions are laid out. These are followed by a description of the research data and methods. The results are discussed in Section 4 and the paper concludes in Section 5.
Literature
The discussion on firms' use of network resources in their innovation efforts is related to the so-called 'make-or-buy' strategic decision. In the innovation literature, although the 'makeor-buy' debate is often discussed in relation to research and development (R&D) and joint ventures, it is no less relevant to the decision of a firm to cooperate in its innovation efforts.
Three distinct theoretical traditions -transaction cost economics (TCE), the resource-based Jena Economic Research Papers 2012 -037 view (RBV) of the firm and evolutionary economics (EE) -serve to explain the trade-offs that a firm faces concerning its cooperation decisions. These theories are considered as complementary, at least in relation to the aim of this paper. A brief integrated discussion is presented in the following.
A central argument in TCE is that cost matters in the organization of economic activities, especially contractual relations (Williamson, 1979) . With respect to production, knowledge is a major input and firms' decision to carry out knowledge-related transactions in decentralized markets or to integrate vertically is heavily dependent on costs (Shelanski and Klein, 1995; Williamson, 1998) . Research in EE has shown that the implicit characteristics of knowledge also play a role in this decision (Brusoni et al., 2001) . Some specific characteristics of knowledge that can lead to market failures in its transaction have also been emphasized. First, the partly tacit nature of knowledge makes it very difficult to transfer (Nelson and Winter, 1982) . Second, imperfect appropriability conditions create a disincentive for market-based transactions involving knowledge-related resources (Pisano, 1990) .
Thus, avoiding market imperfections and their associated costs incentivizes firms to internalize their innovation activities. However, internal costs may soar as a result of the necessary investments in learning and capacity building (Barney, 2001) as well as the 'added bureaucratic costs that accrue upon taking a transaction out of the market and organizing it internally' (Williamson, 1998, p.39) . Between the choices, which Brusoni et al. (2001, p.600) refer to as 'the two extremes of decentralized markets and integrated hierarchies', firms have the option of accessing external intangible assets to complement their in-house capabilities through formal or informal cooperation. This solution is mainly attractive when the risks of cooperation are lower than those associated with pure market transactions and vertical integration.
The foregoing arguments are consistent with the RBV. Based on the seminal work of Penrose (1959) , a firm is seen as a collection of resources (Wernerfelt, 1984) with which it builds strategic competences (Prahalad and Hamel, 1990) . The resources can be classified into tangible and intangible ones; knowledge-related resources are intangible (Barney, 2001; Mowery et al., 1998) and therefore have strong tacit characteristics. Tacitness facilitates the appropriation of knowledge by limiting imitation but, as mentioned earlier, it simultaneously militates against the market-based transfer of knowledge-related resources. In fact, the market transaction of knowledge-related resources becomes increasingly difficult as the knowledge becomes more tacit (Teece et al., 1994) . This market failure problem is overcome, to a large extent, through the institution of formal and informal cooperation (Cantner and Meder, 2007) .
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Besides the 'make-or-buy' dilemma, which is sometimes solved through cooperation, the firm faces another dilemma that accompanies the cooperative solution itself. In its external search, when a firm finds relevant knowledge resources, it has to make a decision on whether to acquire them or simply access them without necessarily securing ownership.
Firms often find it preferable simply to gain access to complementary resources without having to devote their attention to acquiring ownership of such knowledge resources (Cantner and Meder, 2007) . This option is attractive because it gives firms the opportunity to apply knowledge resources without fully bearing the costs of protecting them from erosion.
Moreover, firms with a relatively weaker knowledge base can enjoy learning opportunities through interaction with the original knowledge owners. This is particularly true because technological knowledge is often tacit and the receiving firm may have difficulties in understanding and deploying it. A third reason why firms may prefer simply to access complementary knowledge resources rather than procure them relates to cost. It might be cheaper simply to share the knowledge base of an external agent than to develop it in-house or buy it from the original owner. This is particularly true when the knowledge does not have significant strategic potential in the sense that it is not widely applicable to the receiving firm's production activities and leaving it outside the boundary of the firm does not pose an immediate threat of competition.
By cooperating to gain access to additional knowledge assets for its innovation efforts, a firm maximizes value by combining its partners' resources with its own and gaining access to complementarities (Gulati, 1995) . In the literature, two approaches have been established by which firms typically gain access to external knowledge. A firm could collaborate formally with the potential knowledge source (Tether, 2002) . Such collaborations usually involve the signing of some legally binding documents as in R&D joint ventures or technological agreements (Hagedoorn, 2002) . Collaboration is often reciprocal in the sense that the knowledge-seeking firm has to give something in return for the knowledge it gains (Fehr and Gächter, 2000) . Reciprocity, in turn, depends on the nature and source of the knowledge. For instance, when the collaboration partner is a non-business entity such as a university or public research institute, the firm may contribute in the form of research funding. However, when the partner is another firm, the knowledge-seeking firm has to share some of its knowledge with the partner in order to gain access to the latter's knowledge base.
The second way in which firms gain access to complementary knowledge resources is simply to tap into the identified external knowledge sources. This often occurs through informal knowledge diffusion or information exchange (Garcia-Torres and Hollanders, 2009; Tödtling Jena Economic Research Papers 2012 -037 et al., 2009 and is especially useful when knowledge is neither tacit nor complex and specialized.
From the foregoing, it becomes clear that a firm's decision either to collaborate with or simply to tap into external knowledge sources is shaped by several factors, including the level of complexity or 'stickiness' of the knowledge and the source from which the knowledge is to be accessed. Nevertheless, the discussion on external knowledge complementarities and firm-level innovation can be summarized in the hypothesis that the deployment of external knowledge should be positively associated with innovation performance (Nooteboom et al., 2007) . This hypothesis is supported in different strands of the literature, including marketing (Gemünden et al., 1996) , innovation systems (Edquist, 1997; Freeman, 1995; Lundvall, 1992) , business management (Jaruzelski and Dehoff, 2007) and several areas of economics and policy research (de Man and Duysters, 2005; Dodgson, 1993; Drejer and Holst Jørgensen, 2005; Frenz and Letto-Gillies, 2009; Hagedoorn, 2002; Håkansson, 1989; Hoppe and Ozdenoren, 2005; Mention, 2011; Panda and Ramanathan, 1996) .
However, as Tödtling et al. (2009) note, 'there are no clear and general results regarding the relationship between networking and innovation. Findings seem to depend on the specific circumstances and conditions, such as sectors and firm sizes covered, countries and regions, and time period investigated'. Thus, while studies like those by Mention (2011) and Tether (2002) suggest that cooperation with universities and research organizations has a positive influence on more radical forms of innovation, other studies, such as that by Frenz and Letto-Gillies (2009), suggest that cooperation is much less useful than in-house efforts.
Such complexities and contingencies highlight the need for context-specific studies to facilitate a proper understanding of the cooperation-innovation nexus. Freitas et al. (2011) imply as much by noting that national and industrial contexts shape the way in which firms use information sources. Consequently, lessons for policy and practice in the developed country context cannot necessarily apply to developing countries. For instance, it can be argued that firms operating within more advanced innovation systems may rely more on R&D sources, while those within weaker systems may not (Frenz and Letto-Gillies, 2009 ). pressures. In his study of manufacturing firms in a Nigerian cluster, the author notes that the firms feel compelled to collaborate not only as a means of intra-cluster learning but also to overcome external competition. However, the relationship between the cooperation choices of firms and their likelihood of innovating is not well understood. 1 This is especially true when one considers the different types of innovation in which firms may engage. Moreover, although it is well established that being more open to external knowledge facilitates firmlevel innovation, the question of whether it also plays a role in how much a firm benefits from its innovation efforts has not yet been analysed.
Methodology

Data
Apart from South Africa, where several rounds of innovation surveys have been implemented, African countries are just beginning to collect their own firm-level innovation data (AU-NEPAD, 2010; Gault and Mawoko, 2011; Muchie and Baskaran, 2011) . The data used in this paper came from an innovation survey in Nigeria's manufacturing sector, which was undertaken at the end of 2007. The sample comprised 250 manufacturing firms (with a response rate of 68%) selected by a multi-stage (random) sampling approach from class 10-31. Selection was made from class 10 to class 31 of the 3-digit International Standard Industrial Classification (ISIC), Revision 3. The survey included only firms that had at least 10 employees, and the firms reported for the 2003-2006 period, giving information on, among other things, their collaboration partners, their external knowledge sources and the perceived impact of innovation on different aspects of performance.
1 These gaps in the literature are largely due to the difficulties associated with obtaining micro-level data -such as is available through innovation surveys -that permit the relevant kinds of analysis. As far as I know, firmlevel studies in Nigeria have relied either on self-collected data from a handful of firms or on the World Bank Enterprise Surveys, which, though very detailed and useful, do not include measures of the networking behaviour of firms.
Description of Variables
Dependent Variables (Regression)
The survey questionnaire asked firms directly whether they had been able to introduce an innovation during the specified period or whether they had abandoned it at some point after they had started (see Appendix 1 for a list of questionnaire items). Innovation is defined broadly to include changes in products, production processes, marketing approaches or organizational practices. The basic requirement for any of these changes to be regarded as innovative is that newness to the firm. Successful innovation received a score of 2, ongoing/abandoned innovation a score of 1 and no innovation a score of 0. The questionnaire items allow us to distinguish four different innovation types: product, process, marketing and organizational innovations. The variables were created as follows. The sum of the scores for all the items under each innovation type was computed for each firm. These scores were then recoded as 0 (for no innovation) and 1 (for innovation). A binary variable, which indicates whether or not the firm had introduced any innovation at all, was obtained by summing and recoding the four innovation types. These five variables together form the dependent variables in the regression analyses to address the first research question.
Independent Variables (Regression)
The explanatory variables for the regression analyses were constructed as follows. Twelve scale the degree of use of each source. Following previous work, such as that by Duysters and Lokshin (2011) , Laursen and Salter (2006) and Leiponen and Helfat (2010) , the core variables used in the econometric analyses were constructed using these two questions as follows. The variable COLLAB is a binary variable indicating whether or not a firm collaborated with any actor during the reference period. The binary value was obtained from recoding the sum of the scores on all the twelve questionnaire items relating to collaboration (all non-zero scores became 1). The variable EXKNOW captures whether or not a firm had
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Control Variables (Regression)
Controls for firm characteristics were included. As suggested in the literature, the age of a firm (Huergo and Jaumandreu, 2004) as well as the way it is managed (van der Panne et al.,
2003) affect its innovation potential. AGE was measured as the logarithm of the age of the firm in 2006. Typically, the quality of management is proxied by the qualifications of the top decision maker in the firm but that measure is mostly missing in the data set. In its place I use the measure ORG, the logarithm of the number of levels in the firm's organizational structure. The underlying intuition is that flatter, decentralized organizations are more effective in realizing their goals (Zheng et al., 2010) and therefore a flatter organizational structure will be more conducive to innovation. Additional controls were included for other variables, such as size (Cohen, 2005) , ownership (Aralica et al., 2008) , staff qualifications and training (Romijn and Albaladejo, 2002) , which have been identified as also affecting the potential for innovation. SIZE was measured as the logarithm of the number of employees in Appendix 2 contains a summary of all the variables described so far. Although there are a few significant correlations, the coefficients are too low to imply serious multicollinearity problems. Besides, the average variance inflation factor was 1.2 and the condition number was 9.13. These values are well below the acceptable limits and suggest that the multicollinearity among the variables is inconsequential (O'Brien, 2007) .
Performance Variables (Non-parametric Analyses)
The measures of performance applied in the non-parametric analyses addressing the third research question were derived from Likert-type items in which firms indicated whether they had experienced an increase, stagnation or decline in the following: profit, market shares, diversification, product differentiation, positive environmental impact, compliance with regulations, employment and rejection/return of products. For the analyses, each of the performance variables was coded 1 if the firm had reported an increase and 0 otherwise, the reverse being the case for the last variable. This coding scheme enables a direct comparison of the firms that actually gained performance improvements during the reference period with those that did not.
Econometric Analyses
The first two questions that this paper raises relate to the relationship between a firm's decision to search for external knowledge and its probability of innovating. Specifically, this relationship is explored first for the firm's probability of innovating at all, and then for the probability that the firm will implement any product, process, marketing or organizational innovation. Given that the dependent variables are binary, logit models were employed to estimate their response to the explanatory variables. The logit model is specified as follows.
Given that the probability of a firm implementing an innovation as a result of an external knowledge search is ‫,‬ then the probability that this will not occur is 1 െ ‫.‬ The logit model suggests that the quantity ln ቀ ଵି ቁ, which is the log-odds of a firm being an innovative firm as opposed to a non-innovative one, conditional upon given explanatory variables, is a linear function of the explanatory variables, ܺ . This is represented mathematically as:
where ߚ is the intercept, represents the vector of explanatory variables, ࢼ the vector of estimates and ߝ the residual. The ratio ଵି , which compares the probability of a firm being innovative with the probability of it being non-innovative, conditional upon each explanatory variable, can be easily obtained by exponentiating the coefficients ࢼ obtained from estimating equation (1). This ratio, alongside the marginal effects of each independent variable, is reported in Tables 3 and 4 , and its interpretation is straightforward. Values greater than one suggest that, conditional upon the given explanatory variable for which the value was obtained, a firm has a higher likelihood of having implemented an innovation. Values lower than one mean the direct opposite. The marginal effects simply capture the increase in the probability of innovating as the independent variables increase in value.
It is worth mentioning that besides the models reported in Tables 3 and 4, alternative models including the quadratic term of the age variable were estimated, in order to account for the non-linear relationship between age and the likelihood of innovation that has been reported earlier in the literature (Huergo and Jaumandreu, 2004) . However, such non-linearity could not be confirmed in the present sample. In fact, the results of the alternative models (not reported) do not show any substantial difference from the results reported in Tables 3   and 4 and appear to be less efficient by showing higher information criteria values. Including the quadratic term of the organizational structure variable also made no difference to the results. This suggests that the simpler models are preferable, at least in terms of efficiency.
In addition, it should be noted that the four different innovation types are potentially interdependent. It should be expected that the implementation of one type of innovation will influence the likelihood of the other types. Moreover, in the empirical set-up of this paper, the same factors are assumed to be associated with all of the innovation types, a scenario that makes interdependence even more likely. To account for this interdependence, a multivariate probit was analysed. In this alternative empirical set-up, a simultaneous system of four probit equations was estimated instead of four separate ones (see Appendix 3 for details). The results are not qualitatively different from those reported in Table 4 . Therefore, I have chosen to focus on discussing the logistic results for the additional benefit that the odds ratios are easily obtained and interpreted.
The third question that this paper addresses considers the relationship between the external search for knowledge and the benefits that a firm derives from its innovation efforts.
A comparison is made here between innovative firms that engage in collaboration or use external knowledge sources and those that do not. (Mann and Whitney, 1947) , in which case the standardized z-value can be used to test hypotheses. In Table 5 , the results reported are for the hypothesis that the innovative firms are equally likely to report each of the listed innovation benefits whether or not they collaborated or used external knowledge sources.
Results and Discussion
Descriptive Results 2
The pattern of the collaboration among the sampled firms is detailed in Table 1 , from which the apparent importance of customers and the weak connection between firms and institutional organizations like research institutes and educational institutions are evident. 3
The results for the entire range of innovation knowledge sources for Nigerian manufacturing firms ( Table 2) indicate that the most important sources are customers, then suppliers.
Alongside these, a range of other sources, such as industry associations and fairs and exhibitions, are among the key sources of innovation. Notable is the fact that institutional sources are among the least important sources of knowledge to the firms. These results indicate that firms' innovation activities are strongly determined by relations between themselves and their suppliers and customers.
There are demand-side and supply-side explanations for the weak research-industry connection. On the one hand, the relatively weak connection between firms and researchbased sources might be linked to low levels of absorptive capacity in the firms and the level of difficulties associated with their innovation efforts. It is plausible that the firms may not rely much on universities and research institutions because they may find it difficult to appropriate such knowledge. Moreover, the innovation types in Nigerian firms, as captured in this study, broadly include imitation and incremental changes that do not necessarily have to rely on science for their success. On the other hand, the weak connection may be due to systemic characteristics, as suggested earlier by Frenz and Letto-Gillies (2009). Considering the huge costs of R&D, which are usually beyond the reach of most firms in developing countries, it stands to reason that firms will source new knowledge from publicly funded universities and research institutes. However, most of these organizations, at least in the Nigerian context, are poorly funded and often themselves dependent on foreign donors. Thus, their output may not necessarily be relevant to domestic industrial needs. Moreover, a huge communication gap may also exist between the research and the industrial sector due to the 2 Some of these descriptive results appear in a much earlier version of this paper, Egbetokun and Siyanbola (2011) . 3 Very much the same trend was observed when only innovative firms were used in this analysis.
cultural and methodological incongruence between them. For instance, firms are typically
uncomfortable with the open dissemination of research results, which is completely normal for researchers (Fontana et al., 2006) . In addition, in several universities, the curricula are outdated, so the teaching and research fall far behind industry in time. There is also a difference in the research motivations. Firms typically prefer research targeted towards profit, while research organizations typically concentrate more on advancing the frontier of knowledge. Specifically, until very recently, in Nigeria the largest and best universities and research organizations were publicly (even if poorly) funded, so their research objectives do not necessarily coincide with the profit-oriented demands of industry. However, they were obtained by univariate tests. In the next section, the relationship between the probability of a firm innovating and its knowledge search decisions is tested in a multivariate framework. 
Cooperation and the Likelihood of Innovating
The results of the estimations to assess the relationship between external knowledge searches and innovation are contained in Table 3 . Both collaboration and external knowledge sourcing are positively and significantly associated with the likelihood of innovating. Although formal collaboration appears to be slightly more strongly associated with the propensity to innovate, the difference is not significant. A typical firm is six times as likely to innovate when it engages in formal collaboration but five times as likely when it accesses external knowledge informally. Similarly, the probability of a collaborating firm innovating is 13% times higher than that of a firm that does not collaborate. Accessing external knowledge informally is associated with an increase of about 12% in the likelihood of innovation. Of all the control variables, only the existence of an innovation budget is significant. Consistent with previous studies, these results suggest that firms are more likely to innovate when they exploit external knowledge through formal or informal means. Given that the existing literature is replete with evidence from developed countries, the results of this analysis provide an insight into the situation in the context of developing countries. In particular, these results demonstrate that cooperation and the use of external knowledge are also important for firms in latecomer contexts such as Nigeria. Additionally, as noted earlier, accounting for potential nonlinearities in age and organizational structure do not affect the results.
In Table 4 , the relationships observed in Table 3 are broken down according to the four innovation types measured in this study. The results indicate that the relationship between the deployment of external knowledge and innovativeness is generally positive but not equally important for the four innovation types. From a methodological perspective, this result suggests two things. First, the relationship between networking and innovativeness is more nuanced when innovation is considered at a lower level of disaggregation. Second, the bias towards technological product and process innovation that prevails in the literature does not provide a comprehensive picture of the relationship between innovation and the knowledge search behaviour of firms. Note: * p < 0.05, ** p < 0.01, *** p < 0.001 A statistical comparison of the estimates 5 across the four models in Table 4 reveals almost no significant differences. The only exception is that the coefficient of EXKNOW for process innovation is significantly higher than the corresponding coefficient for organizational innovation. Collectively, these results indicate that the deployment of external knowledge either through formal or through informal means is equally important for most innovation types, the only caveat being that informally accessing external knowledge might be much more useful for process than for organizational innovation. In other words, when it comes to the helpfulness of network resources for innovation, all innovation types are essentially the same. Besides the fact that process innovation seems to be significantly more responsive to the deployment of external knowledge (acquired by informal means) than organizational innovation, there is no empirical support, at least from the analyses in this paper, for discrimination between innovation types when firms choose to form alliances or make use of network resources for innovation. Table 4 is that organizational innovation seems to benefit less from formal collaboration. Of all the four innovation types, it is the only one for which the marginal effect of COLLAB is smaller than that of EXKNOW. Specifically, while the use of informal external knowledge is associated with an increase of 37% in the propensity to innovate, formal collaboration is associated with a 23% increase. This suggests that for the purpose of implementing organizational innovation, there is less need for collaboration. This finding is intuitive when one considers that most of the activities captured by the organizational innovation measure are those that the firms can either perform efficiently in-house or for which they can secure assistance from external agents without the need to collaborate formally. The same cannot be said of the other innovation types. From a managerial perspective, these results are important as they provide some hints regarding what firms need to pay attention to when making knowledge search decisions. Surprisingly, the greatest likelihood of firms innovating as a result of cooperation is not seen in product and process innovation but in marketing and organizational innovation.
Another noteworthy result from
For marketing innovation, formal collaboration is associated with a 43% increase in the propensity to innovate. For organizational innovation, informal external knowledge sourcing is associated with a 37% increase in the propensity to innovate. This particular finding appears to be counter-intuitive since the knowledge intensity of marketing and organizational 5 A series of Wald tests was carried out following the suest command in STATA. The procedure was as follows. Using the suest command, estimates from the equations for each innovation type were combined in pairs (e.g. product-process). Wald tests of the hypothesis that the coefficients are not different across equations were then performed. innovations should ordinarily be less than that of product or process innovation. However, for firms in developing countries such as Nigeria, where there is a great deal of informality in the manufacturing sector, it has been argued that marketing and organizational innovations are of major importance (OECD, 2005) . Thus, the foregoing results find an explanation in the fact that the firms might be devoting a comparatively higher level of attention to making marketing and organizational changes, a behaviour that could be reflected in their knowledge search decisions. Table 5 shows the distribution of the innovation benefits reported by the firms. Although a total of 143 firms in the sample analysed reported at least one innovation type, not all of them responded to the questions on performance improvement, which is why the number of observations used for each item in Table 5 differs.
Cooperation and Innovation Benefits
The first point that is worth mentioning from Table 5 is the large proportion of firms that indicated having felt the benefits of innovation in various aspects of their performance, irrespective of whether they collaborated or used external information sources. For instance, about 90% had increased profit and market shares, and over 70% indicated that the rate at which customers rejected or returned their products had reduced. Besides the economic benefits, innovation has also helped the firms to be more socially benign. For instance, 84% of them became more environmentally friendly as a result of being more innovative. This particular benefit can be traced to changes in waste management procedures as well as improvements in quality control within the firms. Moreover, considering the high rate of unemployment in Nigeria, increasing employment by the firms could have long-term macroeconomic benefits.
The WMW comparison results suggest that the propensity of innovative firms to benefit from innovation is not associated with their knowledge search decisions. The individual z-statistics comparing the percentages across rows within columns A and B are not reported in Table 5 since none of them is significant. It actually seems obvious by merely looking at the percentages themselves that neither firms that collaborate nor those that use external sources of information report greater innovation benefits. Consequently, the use of network partners does not intensify the performance benefits that firms receive from their innovation efforts. While openness to external knowledge might help firms to become better at innovating, it may not necessarily assist them in reaping the benefits derivable from their innovation efforts. An important implication of this is that neither cooperation nor the use of external information sources for innovation is to be seen as an end in itself but only as a means to enhance innovativeness. The effect of innovation on performance is entirely different and appears to be independent of a firm's networking decisions, at least in the sample analysed here. 
Conclusions
This paper addressed questions concerning the relationship between networking -in terms of collaboration and the use of external sources of knowledge -and innovativeness of firms using a unique data set within the context of the manufacturing sector in Nigeria. The most important external sources of knowledge for innovation are customers, suppliers of machinery and equipment as well as industry associations and fairs and exhibitions. Worthy of note is the fact that research-based and government sources are among the least important sources of knowledge to the firms. In sum, firms' innovation activities are strongly determined by relations between themselves and their suppliers and customers in Nigeria. I have offered demand-and supply-side explanations, which are valid not only for the Nigerian context but also for similar contexts.
The econometric results support the hypothesis of a positive relationship between the probability of a firm innovating and both formal and informal knowledge sourcing. The relationship between networking and innovativeness was also found to be positive for the four innovation types considered in this paper. These results are robust to different specifications. However, the greatest usefulness of network resources for innovation is not seen in product and process innovation but in marketing and organizational innovation.
Explanations for this are found in the nature of the business environment as well as the way in which firms approach innovation. In terms of the performance benefits derived from innovation, firms that networked were found not to be better off than firms that did not.
This study has some managerial implications. The results highlight the need for firms
to be more open in their innovation efforts. This has been the main conclusion from several previous studies but the present study confirms its relevance to Nigerian firms. More importantly, the results of this paper show that it is not necessarily correct to assume that networking will enhance firm performance as it does the potential to innovate. Thus, enjoying the performance benefits derivable from innovation requires strategic commitment that goes beyond merely forming partnerships or securing external knowledge informally. Finally, the results point to the fact that all the innovation types are essentially the same with respect to the effect network resources have on them. Thus, it makes little sense to engage network partners selectively for certain innovation types at the expense of others.
An important limitation of the analyses in this paper is that they reveal very little about the direction of causality. Are firms becoming more innovative because they use external knowledge or are they seeking external knowledge because they are already innovative and thereby have a greater need to complement their internal knowledge with external knowledge? Providing answers to this type of question requires panel data, which are hard to come by in the research context. Another shortcoming of the analyses is the usual problems of endogeneity and unobserved heterogeneity associated with the use of crosssectional data. Quite regrettably, even if more waves of the innovation survey that has been used become available, they will most likely only provide repeated cross-sectional rather than true panel data. This creates the need for alternative data sources or a combination of complementary data sources. Finally, the results in this paper are based on a relatively small sample of firms. Larger samples might yield markedly diverse results, confirming some of those presented herein while possibly confounding others. The mvprobit routine in STATA performs this evaluation using the Geweke-Hajivassiliou-Keane (GHK) simulator (Cappellari and Jenkins, 2003) . This method is known to be sensitive to the number of observations drawn in each step of the iteration procedure so the authors recommend using a draws at least as large as the square root of the total number of observations. For the analysis reported in Appendix Table 2 , I have used 25 draws in the mvprobit routine instead of the default 5. It should be noted that probit models give estimates that are very similar to those of logit models (Cameron and Trivedi, 2005, pp. 471-3) . Therefore, results from the mvprobit could be held up to those obtained from logit models in Table 4 . The multivariate probit results (Appendix Table 2 ) suggest interdependence across the equations (ρ>0, p<0.05 for most of the equations). Consequently, the apparent explanatory power of the separate equation models might be upward biased. To check this, I have obtained the normalised Aldrich-Nelson pseudo-R 2 for all the models. This gives reliable approximations of the goodness of fit for models with discrete dependent variables (Veall and Zimmerman, 1992; Hagle and Mitchell II, 1992) and is very easy to calculate using the estimated log-likelihood for the null and alternative models. The results confirm the presence of upward bias in the separate equation models (Appendix Table 3 ). Notwithstanding, the results of the multivariate estimation differ from those obtained by estimating separate equations only in terms of the magnitude of the coefficients; the patterns and significance levels remain the same. This suggests robustness of the results of the analyses. And for the added benefit that the can be easily obtained and interpreted (Cameron and Trivedi, 2005, pp. 472) , I have discussed the logit models in the text. 
